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Fig. 5:Wet Factor of
Safety from (Lane 2017)

Introduction

Methods

The study area is a residence located in Harriman,
TN. Overshadowing the residence is a hillside with a
steep point at the very top of the hill that poses a
potential landslide risk that threatens extensive
damage to property and its inhabitants. We seek to
conduct a hillslope safety analysis of a hill located in
Roane County, Tennessee, composed of primarily
sandstone, siltstone, and shale residuum.

A one-dimensional infinite slope-stability model was
used to calculate hillslope stability by calculating the
factor of safety for dry conditions, and then for a
severe storm.

Fig. 1: 2017 Map
of the study area:
Harriman, TN.
Harriman is
located just west of
the Blue Ridge
Mountains, a
province of the
larger Appalachian
Mountains

Stability of the hill was assessed using a
one-dimensional infinite slope-stability model. This
model calculates the net factor of safety under both
dry and extreme rainfall conditions. Running the
model in ArcGIS software indicate unconditional
stability under dry conditions. Under exteme
conditions (9.09 inches of rainfall in a 24 hour period,
the model attributes conditional stability to parts of the
escarpment, indicating an increased risk of slope
failure.

The Dry factor of safety analysis show that the entire
study area was found to be very stable. The results of
the wet factor of safety analysis show that the study
area is mostly very stable and conditionally stable in
a few places with the the steepest slope
Montgomery and Dietrich (1991)

Soil maps of the locality indicate that the bulk of the
soil is composed of silt loam, comprised of mostly silt,
sand, and clay residuum. Soil classification gives us
parameters such as soil bulk density, porosity,
cohesion, and angle of internal friction needed to run
the model. We calculate the wet factor of safety
under extreme rain conditions of 9.09 inches in 24
hours the largest recorded rainfall event in the area’s
history
Fig. 3: Slope map of the study area
dark green represents ﬂat to shallow
slope angles which grades to dark red
representing the steepest slope angles
from (Lane 2017)

Results
Fig. 4: Dry Factor of
safety from (Lane 2017)

Discussion
The Dry Factor of safety for the study area was found
to be more stable than the wet factor of safety which
makes sense based on our model. The almost nonexistent instability found in the wet factor of safety
though was unexpected. The study area should have
been found to be unstable based on its continued
failures in the real world. Also the presence of multiple
landslide scars indicates instability should have been
more widespread. This could be the result of
limitations in the model assuming 1-D pore pressure
as well assuming that the parameters such as soil
thickness, porosity, and bulk density remained
constant throughout the escarpment. Additionally, the
model is unable to account for oversteepening that
occured before and after the 2015-1016 time period
that our data comes from.
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